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10^^95821 ^^ <g;<].: 2004/1/27 

^ ^^-^ A(i-y)3D5-xEx0i2:Cey i^<^]^^ . Y, Lu. Sc. La, Gd ^ Sm^S ^W*^^ n 

^^5)^ ^c>l£. ^}x^o^ Al, Ga ^ In,^^ <>1^<H^ ^■i-<>llAi -^d^^^ 

^M-^ Efe B ^ Fe^ :=Z-l-"=>ilAi ^^^^ ^±.o]5i; 

0 < X :^ 50] JL; 0.0001 ^ y :< 0.5 <^lt|-)S. ^^^1 ^ <5l» <^]-%-^ ^^ 

3E. 1 
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^ ^:^V: 2004/1/27 



%^ ^^^1 ^ ^ll-i-^ ^-5^ ^%^^1{YELL0W EMITTING PHOSPHOR AND 

WHITE SEMICONDUCTOR LIGHT EMITTING DEVICE INCORPORATING THE SAME} 

S. 5fe SE x:f€- ^AH]oj] tt)-^ ©V^-t^l^:^ ^^^l^sf ^^ LED* 
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^ 2004/1/27 

t 



3, 10, 20 : LED^ 4, 11, 22 : c>^hz^ e):E- 

5, 12, 21 : 2^= 6, 6a, 13. 13a, 23 : ^^^1 3.^ 

6b, 13b: 8: ^^^] ^;^V 

9, 17 : 16: 9]]^]-^^ 

25: PCBf' 15, 26: 
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^ <a:^>: 2004/1/27 



<19> ^^:±,;;^> (Light Emitting Diode: LED)^ PN , ^^^^^ 

- ^^o^ (optoelectronic device)<^]t\-. 

<20>GaN ^VjE^l JL^^^ ?m LED7} 7m^^ LED^ # ^^^7} ^ 

^t:f. Si^-§- LED^ ^ 7]^^ S^7l^o]l w]^ 10-15% 

lOO.OOO^m ^]^^ ^ ^-i: $i<>l 

<21> ^^^:ii;<V7V S^-g-O.^ -§--§-517] ^«flA^^ LED* ^l-g-^fc^ ^-^-^^^ "g* 4^ ^<Ho> ^ 

^a-^A^ci ^A^^ ifl- 37||o^ LED* S^^H ^-^-i^^ ^^^^ ^j-^Q^A-^. 

^^•i-^S-fe InGaN, AlInGaP <^l-§-tbi4. ^ ^ofl RGB^ 3-^^ LED* 

^^^§>c^ ^^J\ LED* 3)-^ol -g.ol^>;^i ^0.1^^ 2^2^-^ LED* = ^ l-^a^i). «^^ol 
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^ ^^>: 2004/1/27 

^ LED# ^^^^ o]^^c^ <^7lAl^ ^^^>fe o. 

^^i. InGaN/R.G.B ^^^]» ^^l-^k^i ol^^c)-. o] Jl€^^H><"i »-§- 

^] ^^S:-i:<^l ^ 9X^^ ^»17> sxr^, ^ H^^^ LED» ^^^S. A>-g-^>o^ 

^^^1* <^7lAl^jo.5.^ .^^^ ^^^^ «.}-^oli3^, InGaN/YAGrCe 

<22> o]-g.^>^ S^7l^o^ o^7l (exciting radiation)^ 3^^^ «o>#^^ % 



T3 



^ S.^] (matrix)i2f <^l&j^ J:3)-^<a ^^a]^]^ ^S-w 

(activator)S. s\o] 9X^^ , r^<3=^ ^Bflo^ ^^^^ :^:^}7} c^7]^ns. ^9X^7} w> 

<24> i^^lo]. (Nichia) A>oj 5,998,925S ^ 6. 069, 44031 ^ 
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10^^^95821 



^^V: 2004/1/27 



o]^^ ^.j^ IniGajAlkN (O^i. O^j. O^k, i+j+k=l)S ^^15) 

* ^-^^4 3^^>^ «^#^>^ YAG (Yttrium, Aluminium. Garnet) 7>h 

^ f-B-^>fe S.^^}^ ^^^^]» 7llA]^ji o^ferfl, >a-7l YAG^l 

^^l^fe. ^Il^^^m Y3(Ali-sGas)50i2:Cei4 ;^l2^%^]ol RegAlgO igrCe (0^ 
Ga ^ La 'f' ^<H£. *>^-<^1t=1-) ^ ^^§<5l o]-g-^ ^ o^cq. 



s^l, Re^ Y, 



>-2.>i^ (Osram) '^]^^^ 6 . 504 . 179oll ^ 7]^S] R(B (^^-i^, i^-^ ^ ^-^^ 2: 

<^l-§-§>fe ^ BY ol^^^l (:^A^3z)- %4^o] ol-S-^V^ ^al BYG <^ 

1^. <il ^^^^1^ ^€-^^>H 300 nm tfl^l 470 nm «^^^ >i1l^^ LED* S.^ 

;^]1^^ h=.^^ ^tj) ^^s^^^ ^o.^ ^«:^cf. ole-it!: 



20% 



<=>]'^ol 620 nm ^l^o^ 7}Alcg^oi] ^r^^}^ RegCAl , Ga)50i2:Ce (Re^ Y ^/SE 

Tbolt:]-)^ SA]s)^ ^^^l7> ol-g-^gc)., 

^tb. "g^H^ (General Electric)A>2^ d]^^^ 6.596,195J:'^lfe xfl;^] 

4^"^^ 315 nm xfl^^l ^ 480 nm <^^)^ ^o|l c£{7]^ ^ ifl;:^] 5^ 



^•^g^ (^ 490 nm xfl^^l ej= 770 nm)^ ^^^<^^<^lAi oflAi ^^g-^zj^.^ ^o]^ 7^1^-^^ 

<=•!» ^Il-^^V 7flAl^>jI o^fer-il. 7>H^^ (garnet 

structure)* 7Ht^. (Tbi-x_yAxRey)3DA2 (A^ Y. La. Gd ^ Sm ^«:>fl>H -ti^sH. Re 

^ Ce. Pr, Nd. Sm. Eu, Gd, Dy, Ho. Er. Tm. Yb ^ Lu ^^^^ ^^^^ ^ '^l^'^li^, D 
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^ "a;<>: 2004/1/27 

^ Al, Ga. In #<^1a^ ^n^^ ^ <^1;^o]o^, Re^ . 0 ^:^] 

O.S^lJl. 0.0005 141^1 0.2o]JL, 4 ifl;<l S^lt:}-)^ 



<23>^ ^^o^ o^^o,] o;toiAi, ^^V^o.^ SAlsJ^ ^^^17> ^^l^^cl-: 

<30 (:g}--5|-Al 1) 

^^>A(i-y)3D5-xEx0i2:Cey 

<32> ^7] ^t^-.^ lojlA^ , 

<33>Afe Y, Lu. Sc, La. Gd ^ Sm.^^ «^]^<H^ ^w^^l^i -ti^ilfe ^o]s. SfM-^ ■^:diol:31; 

AI, Ga ^ In^^ o]^o]^ ^-^c^]/.^ ^^^^ ^o]s. ^}x^^ ^±o]jl; B ^ FeS. o]^o] 

^ Zll-o)lAi Ai^^- ^o^S ^y^^ ^±o]ji; 0 < X ^ 50IJI; 0.0001 ^ y ^ 0.5 o]^. 
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10^^W5821 



^^>: 2004/1/27 

^^^^ol 100 nm ifl>^1 50 ;antl n^^^ ^<i1 r-]^ ^]-ti|. . 

<35> .^7] ^^^]^ 420 nm ifl^] 480 nm ^-^oJl^i ^-^5^^.* ^Ej-ifl^l, ^ 510 nm xfl 

^1 570 nm ^^31)3.^. uj-ef^^tj-. 

<37>iJ-7] tVs^l 1:%^;.>^ i^jEB^o^ ^^^3.7} 400 nm«^Ai 530 nm^ ^^o)] o^^, ^^-71 



» ^o] 15 T2 < Ti ^ 2.5T2» ^o] Hl-^^l^>t:f. 

<39>>a-7l ^%^]^ ZL ^^7} ^^^1 ^o.u}., cfzi-^, a 

<40> ^7] ^Aj^ ^.g- ^^^]^ ^^^^o] 1 ^ ol^oi o^-c^ 0.01 10 • 

^^%^ ^•^•a^o] 1 ifl;^] 50 ^01 oj;,]. 90 xfl^] 99 9 sjo^ o;^^ :^ol 

^^f^. ^71 ^^^fl^ .^7] lo] ^^^i^q- (YGd)3(AlGa)50i2:Ce Sfe TMlsO 

12-Ce ^^^1^ ■^■^•i-^ ^ 
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^ 'U^}: 2004/1/27 

I 

I 

<*i>^7] ^^^1 oV^-ieil^ (ZnSe):^! ^^ ^^^11- t:-^ ^ ^cf. >a-7l o>^-t511 



W^^l ^^^^^^ til-i-a: '^71 ^^^M 10 tflx] 40 ^^%^ ^o] 



<42> >^7l ^^di^f^ 7^31-, 71^^01] ^^1^ ;g^^ i^^Cf. >^7l 7]:^ 

GaN, InGaN, SEfe InGaAlN ^^^lif. 

a ^oll ^<:»1A-1, t\.o^^ ^ S^^^^ ^^ ^i^l ^^^^17> 



<46> :a. 



<47> (^«]-^ 1) 



^A(i-y)3D5-xEx0i2:Cey 

<49> >S-7l 16j|A-l , 



<50> Afe Y, Lu, Sc, La, Gd ^ Sm-^S. ^^l^^H^ :i-i-<^]A^ -id^s)^ *>i-)-^ -Siiiolji; 

Al, Ga ^ In^^ <^l-f-<H^ ^^s)^ ^<^3E *>i4a| ^dtolji; Efe B ^ FeS. ^W<>] 

^ ZL#oilAi A^^i)^ ^o^s ^^o]ji; 0 < 5o]ji; 0.0001 ^ y ^ 0.5 o]x^. 
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10^Bg5821 



^ "^^>: 2004/1/27 



^] 570 nm ^-$1«:>11>H ^^^qa.* 

100 nm ^fl^l 30 /antl ^<^1 «>^3i^].cf . 



<55> 



^7] ^^^^ Y2.99Al2B30i2:Ceo.oi. Y2. 99^48012X60. 01, ^ (YGd)2. 



99 



Al2B30i2:Ceo.oi* « ^ 9X^. 



^fe ^-^-^^^fl ^>i-l-^ <a;^V.s. 



^1 ^7) nfl^olc^.. ^^<^^n ^^oi] ^Sj) o^^^^ 100 nm xflx] 10 
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10^B)95821 



^ 'Up^}: 2004/1/27 



<57> ^^^1 ^^^^ ^igo,] o^ol^i, ^^^1 s.^]^ ^.g^^^ ^ ^^^^ 

^ ^^^^^^ ^ ZL ^^w]^ ig^ tfloflAi ^<a;.H 7>^t!: ^ ^t^^ 

s*>^ (2) ^7] ^^^1 ^^^H ^^*>^ ^ (3) ^ 

7] ^^'^^n o]^^c^ <g^^ ^ ^^^^^^^^^ ^^^^ 

<«><»1 1 ^ofl^ ^^^^ 

<61> Cg;,!.^ ^^^^ ^^^^ ^^^^^ ^^^^ ^^^^ ^^^^ ^^^^^^ 

Lu. Sc, La, Gd ^ Sm^S. o]^*^^ ^.f-oflA-^ ^^5)^ ^o^S ^>i4o^ ^^o^ ^^^^ a1 , Ga 

^ InOS. o]^o]:^ Il#ollA-1 ^^S)^ ^o]^ ^>u)-o^ ^^o^ ^ ^ 

■ 

o]^ ^Bfloll ^pj] -g-Sfls)^ ;gAl.<g^ ^A>^^ ^^^^ 

i 

<62> ^71 ^^^1 ^6«^ :^j£6)l tEfs^ ^^^fl oj;,^o^ ^7^7^ ;i;^^S)7l ^^6^] ^^^^ ^7]^ <y;,y^ 



;^1S*>71 ^^^1 ^o:«o^ ^^^1 ^^^y^^ «>^^*f7lS.fe 0.002 xflxl 3.0MS1 
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U^V- 2004/1/27 



W. ^7] ^£7> 0.002M ol^^l ^^^1 ^^fil >^^'t}-^^ol 



3.0M o]>a.oi ^^^^ $^^>7]7> oi^tq.. 



<63><^] 2 ^;^]: ^-5-> 



<64> ^^^v «>sq- ^oi^ ^a^^^ ^.^^ ^^^^Hi ^<a^H ^^ nns. 

rf . -^V7l --«^^ ^j^^,^^ o^^yo^ ^7^^ ^^^^^ ^ ^ 

^ 7Hfe ^o] «}-^^^>i=|.. >5}7l ^^.^ ^7]i.^ ^^^^1. 

« (sub) ^}o]3.^ 3.7]^ PHl^V ^^^^] ^^oj 71^*>JI. ^7lic#4 ^^I^i.^^ o] 



<65> 



3 -^^^l ^JA^> 

<66>>S-7l o^;^ ^^a^^l^^B] P]4 ^^o^ «V-§-7]6,lAi ^^^^ og;,^o^ 

200 vfl^l 1500 T:7> «l-^^*>r:J-. ^^^^sfl ^:^6\]A^^ o^a^o] ^j-o^^^ a] 



^Ai^vt).. Ola?) ^^^^ei^ 800 tfl;^! 1800 t:. «>^^*)-7ii^ iioo tfl^i 1300 'C«:'il 
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io^Mg582i 



^ ^^>: 2004/1/27 

^^^^ ^^s^ nen^oitf. wisq. ^o]^ ^ ^x^o^ ^^^i^ 420 nm 

480 nm«^lA^ .S-OlH. 510 nm 570 nm "^^ofl^i JS-^tq-. 



^^^^H^* ^ns^ ^o]x^. Y2.99AI5-XB xOi2:Ceo.oi*^^-l x=l, 2, 3 ^ ^ 
^. 400 nm i^^l 470 nmolMi ^^^^1)3. ^ 530 nm ^^^] 



<7o> j£ 3^ ^ 1:^^ ^^AHi6|l tt|.s. ^^^1^ LED» s^th 

t4o]^:^o^ ^^.i^H^^ ^-^^^^l^i}- LED* 2:^^!: 

^^cfol^jE.^ M-Ef'^ ^<>m-. SAl^a wVsV :^o]^ M.^ 7] 

^71 IS. SAlsjfe %>in ^^^fl^lT^. 
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^ 'U^}: 2004/1/27 

<73>^7] «]:3E^1 ^^^^T^S.^ 7]7(l>a-^.GaN, InGaN, AlGaInN UV Blue ^o] 

7^^, SiC 7l7fl>a^^ GaN, InGaN, AlGaInN :^m^ UV Blue ^^ItS^, ojo^o^ 7^;^^^ 

^ GaN, InGaN, AlGaInN ;^l<i^ UV Blue ^o] ^ - v}^^^-7]S.^ , ^ 

^H^^ ^^3^3.7} 400 m^^i 530 nm^ ^-^ ^o] o]-g.s)c^^ ;^7] 



^7>^H ^^>^fl7l7> ^7}^7\] ^X^. ZLelu). oj;<>o^ 3^717^ o^i, 0]^^^ 2j-o>;;c]7ll sj 

^ ^>^€ ^#0] 'a^m A>olo,]Ai ^^^O] A>e^-^ ^ ^7] tifl^ol] ^JL^ t+E^-vfl 
7] ^t!: SJ^>S7]» 7>^ ^^^^fl* A>-g--^ ^^7} S^t].. 



<76> 



A. o]^ ^o] ,!!n^o] ^^SH ^7^^ ^^1-^^. LED^^ ^^oj] ^7^-5)7] «fl 

• 
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^ 'U^}: 2004/1/27 



<77> IhtgoJlA-^^, a^^^^^^^ o]^^<^ 7>^^ ^ <a:^ 

^^^1 50 m ^^^1^ ^^^^<^1 <i'<H*ol ^^^1^ >^>-§-^<5l 

^^>^ ^ ^4^7> o].S-o^ ^o]^ ^ o^:^] o^^o] 100 nm 

^4. ^ #%^^1<^1 n^s^, 100 nm xfl^^l 1 pm'^ %^^]^ 



<78> 



"S-n-^^ tfl^fl 0.01 tfl^l 10 vit%o]jL, n SJ^^l 1 50 jum^ ^ 



T2 < Ti ^ 3T2^ S^*>^ ^o] a]-^^:grH, I.5 T2 < Ti ^ 2.5T2 



^]^^ <^2=. ^o]!^ §^0.14, 6\]^.X\ 5£fe 4^^l7> 13>^3}^>4. 
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^ *^^}: 2004/1/27 

^^1 40^^%^ ^<5l i3>^3j^H, 10 tfl^l 20^^%tl ^<^1 lit:^- H>^:a|^>c|.. o>o^^^]^;^ 

^ ^<il, 400 ran 530 nm«Hl>^i fe^ ^^^j^h. ^ 620 ran ^eofl-H '^%^3.% ^ 

El-tflM UV ol-g-^ Blue ol-§-^ ^3.^^ ^ ol ^^^tj)* 

3£ 5^ ^-5^^^^]^ ^^ LED» 2:^^ #^t:l-<5]^^Sl ^^g-^^ 

i^E^-tfl 3E 5<^1 :g-o], ^s. ^o.^«.b] ^aJ^ 7] ^^3)- ifj-^^ 

ifl^l ^^.^^] ^^^^ 9X^. 

£ 6^ 2ieIl<ilH7?l %^^%^], <^>^'iell^;^l led# a^tb t-^tf<^l 



<83> 



<84> 



<85> 



nm ifl^] 480 ran ^^S^ ^, ieHojE;^! ^ <^>'?!'i2ll^;^l ^-i^ f- 

^^<^1 7]-^^ ^^^#;^l(InGaN) ^^1- ^S.^] d^7]-s>\., %^^^o] 7>^^ :a.e)lo]H;^l 
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95821 



^ 2004/1/27 



^3. ^ ^^(pastel tone color)^ ^^o] 7}^^:^x:^. J5E^, ^^iii^^fS^ 



<S7> 



<88> 



^. ^^1^1^ ^^^^ ^71^ 7l;^H. :g7l:^. ^clol] rfltb 

£ 7 ifl^l S. 11^ 7}:^] ^E})^ 

O)-^! LED ^(3)3i|. ^^^1^^#(6)* i^^p^. >^7l LED ^(3)0] ^^5q-ol<>) (i, 2)oll 



<89> 



^^^fl ^ <^]-^^5ll^;^l ^^^] o^^^ ^ 

« ^tflc1-^S.o]c):. 3^ 2fe (9) tfl^ofl 2# ^2:0^ ^JE.#^ 7^^ Sl^fe ^<^lAi S 

13). cfst^. e^^fl-A,Y(9) xfl^oil LED ^(3) ^€ i^*><^ n ^^f-s. <as^o:) eg 
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<90> 



<91> 



^ ^^>: 2004/1/27 

0.6 BHD LED ^(3)^ ^c>l7> ^ lOO /an^ ^g^-, ^7] ^^#^#(6b)^ ^<=>]^ 100 

S ^-S-*>^ -^^^^^V (11. 12)7> ^aJ-£)cH S\o] oj.t!^, ^7] LED^(10)3)- 

^(11. 12)fe ^^^o]o1(i4)6j] ^ P^:aq-<^1 ^rf. ^^-71 B]^^^ 

(17) tfl^<^l LED ^(10)0] SX^, n ^i^^x]S!f ^3^^] <^^}^ ^-B-^fe ^^^13 

^#(13)ol ^^1^V°^, :=L cfAl >^7l B\^^z^a7)^ -^-a^^ ^'^t!- * 



<92> 



^S. ^^^^ ^ ^Cf. ^7] -^^^l* i^^H, ^^^1 

■I- el ^ ojcf. 



35-20 




10^B95821 



^ 'U^}: 2004/1/27 

LED ^(10) <^^^ S.^^}c^ ^o^o) cg^;7>^] 



^> ^^#(15)<^1 o;ii:f. ^^^^ .^7] LED^(IO) Jt^^o^ .3-71 

^ a1#:^>« <^l-§-^H ^«7> J13.71) ^^^]S^#(13a)-9.^Ai :^:5i£)j7, *^;(])7]- 



<93> 



^ ^x^6\] 145^, A-^WpH 3.^111] B) ^^;7M ^^^1 <g;^>o^ 37]^ S^g^ol, H % 



n) M. 



^o] Jl2).^o.^ ^^^5)JE^ ^^S.^, ^o] 2:^^ jasi-i:^ ^^g-cfoji^ 



04> i 11^ PCBCPrinted Circuit Board) ^'^^ S^^^^ ^-^-^^ ^£^1 ^^^^1^ J 
^l-lb ^olcf. £ 3<:,]] i^^i^ ^o]^ PCB^(25) -^^o,] .^-7] LED^(20)ol ^o^ c^jl^ o|) 

:^2l^(22) ^ 7|):5i=s1 = (21)7> -^^sq-o] 0^(24)011 LED^(20)S] N^^^ ^ P^^-i 



oil ^^S)cH ^t^^ LED ^(20) ^%^]3.^^m)^ i-^#(26)«:>l ^HlS ^oj ^ 

«5> LED ^ol7V 100 fm9l ^-f «=>ll ^7] ^7] ^^^^ 

w>^^o.^«Bi 100 tm iflx] 300 ^ ig^, 2. ^^ilfe LED^ ^ojsj o|: lajj gy^o^ ^o] 
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^ 'U^}: 2004/1/27 



^ ^^1 w>^^^H. 150 m ^^1 250 fm ^^S^ ^ojoi ^o] c]^ w>^3)^].t}.. ^ol7> 
100 m :^-fo)l^ i^oj) ^3g.^)7> £5LS)xl yjq^qo^ ^^c] o^^^l, 300 m 

<96> ^ ^i^ofl ^^O] 7}^^ «>£iHl» ^V^^;,]. ^^o)l ^ 

s^ofl ^ ^^^^^^ ^ ^^^^^ 



<97> 



<98> 



^ ^^-^^^^ ^EfxflS^ UV LED-8- ^^r^-ol^c, Blue LED-§- ^^, 
^ ^^c]-ol^^, UV ^ Blue <=g^tfi* oim;^l^o.^ LED 

light) -8-^^ >»>>-§-s] 7) oil ^^^>c|.. 
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^ ^^>: 2004/1/27 



I^T^^ 1] 



( 1) 



A(i-y)3D5-xEx0i2:Cey 



Y, Lu, Sc, La, Gd ^ Sm^S. ^I^*^^ ^^^^ =^<^S. S}^^ ^^o]ji; 

Ai, Ga ^ In^S. oj^c^^ :3.#o|]a-1 -ti^s)-^ ^olS. -Sd[io]j7; B ^ FeS. ol^<^i 

^ ZL-i-oil^^ ^^^fe ^<H£ S>i+£1 ^^.olji; 0 <x ^ 5o]j[7; Q.OOOI ^ y ^ 0.5 o]cf. 
[^T^-^ 2] 

^11«J-<^1 ^ 420 nni 480 ran ^^oil^i ^^^x)^^ H-B^-ifljL, o|: xflx] 

570 nm '^^oflA-l ^-H^-^fl^ s>fe- ^^ M^^]. 

^Il-^<^1 Si^^^i. ^7] lo)]A^, A7> YSif Gd^ ^^^S 

I^-?-^ 4] 

>^ll^<=>11 9Xo]^'\, 100 nm 50 tm9l t^^^ ^-i: ^^^S 

I^T^^j- 5] 
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lOMfc)95821 ^^ <^:^}: 2004/1/27 

( s^-^^ 1) 
A(i-y)3D5-xEx0i2:Cey 

Y, Lu, Sc, La. Gd ^ Sm.^ <^]^<^^ nl-ofl^i ^^s)^ ^<H3E -^^olji; 

Al, Ga ^ In^S- ZL-i-<iflAi ^^3^1^ ^<=>^3E ^V^^ ^dlio]:;!; B ^ FeS. <^1^<^ 

:^ ^^s)^ -S^^^lul; 0 < X ^ 50]^; 0.0001 :^ y ^ 0.5 
I^n^-^ 6] 

^1 'y;^} 0.01 ifl^l 10 ^^%St[. 3§^«y;^e>l 1 iflx] 50 pja^l M^^] SJ^f 90 99.9 
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^ ^^V: 2004/1/27 



^l5*J-<^ 9X'^^'\, ^7] ^^^3.^^^ 5§^oj;^o] 1 tflx] 50 /an^ ^^^1 SJ^>* i^^)- 
^^#4, ^•g-^^'^l 1 m SJ^V* ^^*>fe S^^>^ 

^l5*j-o]l ^<H^i, ^7] ^^^]3.^^o] 0>^^s|l^;q] ^-i^^^^l* C] i^^>fe S. 
[^T^^ 101 

111 

121 

i^^-^ 131 

^111*^<^1 ^7] ^V£^l ^Vi^l^o] GaN. InGaN. InGaAlN 
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I^T^"^ 14] 



[^^■^ 15) 

51:^^ sl:=c,il ^^s)oi uv 1}-#*>fe LED ^; 

^71 B>^H e^^^ ^]^^ El:= ^7] LED ^ ^ 



^■^^ffe ^^^.-^ T^Wl^^^. 

( 1) 
A(l-y)3D5-xEx0i2:Cey 

^7] S^^^ 161] 

Afe Y, Lu. Sc, La, Gd ^ Sm-^S ^l-<^l^i ^dbojji; D^ 

Al. Ga ^ InAS <^l^o1^ ZLf-oJlA-] ^^ijfe ^c]s. ^rto]^; fife B 5J Fe^ oj^o] 

^ zi-i-6i)A^ ^c:>l£ tMo^ €diOlji; 0 < X ^ 5<='lJa; 0.0001 ^ y ^ 0.5 o]t^. 
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[^T^^ 161 



r^T^^ 17 J 

I^Jt^^ 18] 

71 #^^;^H] <a^£l<^ ^-^1^. UV ^^^^ «<3-*^]-fe LED ^; ^ 

( ^^-^ 1) 

A(l-y)3D5-xEx0l2-Cey 
^7] S\-^^ lo)]A^, 

Y, Lu, Sc, La, Gd ^ Sm-2.S. c.l-f^<H^ ^ii-f-*^]-^-! -^d^^^ ^VM-^ -SdliolJi; 



Al. Ga ^ In^S. o]^o]:^ ZLl-oflAi ^^5]^ ^o^je €^^1J1; E^ B ^ FeS <:'l^c>l 

^ zzl-oflA] ajcHs ^i-t^o^ ^^oU; 0 < x ^ 5<^1ji; o.oool ^ y ^ 0.5 ojcf. 
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I^nP-^ 191 



[^T^^ 201 

[^T^^ 211 

^118-J-oll $ic>lAi, ^7] ^«oii ^i^^xg^^ ^^^^^ ^^^^ 

C^-?-'^ 221 

PCBCPrinted Circuit Board) ^ ^^c\] W LED ^. S^^^ ^HjS. 

^7] ^%^] ^^^o] ^).7l ^^.i) IS S^ls)^ ^^^11: i^*V^, PCS 

A (l-y)3D5-xExOi2:Cey 

Y, Lu. Sc. La, Gd §J Sm^^ ^l^^^^ ^■i-<^lAi ^^s)^ ^o]s, ^ufo^ ^^c]ji; 
Al. Ga ^ In^S. o]^o]^ ^^^^ .^^^ ^^o]ji; b ^ FeS. oj-oi 

^51 ^#o,lAi xj^^^ ^^s. ^Vx+o^ ^^o]^; 0 < X ^ 5olJl; 0.0001 ^ y ^ 0.5 
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[^T^^ 23] 



[^T^^ 241 

^l22*J-ofl ^7] ^^^]^^# ^^6^ ^^^^^^ ci JE^^^ ^^^S. 

[^T^^ 251 



I 
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